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The use of low technological agronomic manipulations, such as composted 
organic amendments and new irrigation techniques can contribute positively 
in water use efficiency and agriculture sustainability under limited resources. 
The objective of this study was to evaluate the effect of rice straw  compost 
on plant physiological status, growth, yield, fruit quality and water use of 
tomato grown under protected environment in humid climatic conditions of 
Malaysia, using soilless and soil mixture media in combination with water 
regimes either by withholding or by using partial rootzone drying (PRD) 
technique. 
 
Rice straw compost treated with chicken manure (2:1) using static aeration 
pile system has suitable physiochemical properties ranging within compost 
standards. The use of rice straw compost in combination with a peat based 
vegetable transplant media, especially with 25%and 50% compost mixture 
was observed to provide a more appropriate medium compared to rice straw 
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compost or peat mix alone for production of tomato seedlings and showed 
improvement in all growth parameters. The addition of rice straw compost at 
30%, significantly increased plant dry biomass, fruit diameter, yield and 
water use efficiency (WUE) in both media, whereas the water deficit 
significantly decreased these parameters in most of the treatments. The 
addition of rice straw compost, however, had opposite effects on the two 
media in terms of total organic matter. The total organic matter significantly 
increased in the soil mixture, while it significantly decreased in the soilless 
media. The results indicated that the soilless media was not affected by the 
stress regime in most of these parameters. This suggests that the soilless 
media increased the water holding capacity and other physical properties 
better than the soil mixture. The results also indicated that media drying 
decreased leaf water potential, stomatal conductance, as well as, plant dry 
biomass, in addition to increasing proline accumulations, with slight 
differences between the different growth media.  
 
PRD, on the other hand, was obsereve to significantly reduce leaf expansion, 
plant leaf area and stomatal conductance in both media, but severely with 
soil mixture, whereas proline and sugars namely fructose, glucose and 
sucrose, were dramatically increased in the leaf especially with soil mixture. 
Stomatal conductance, leaf expansion and proline accumulation, however, 
significantly correlated with media drying. Dry matter partitioning showed a 
significant reduction in total dry matter and plant dry shoot weight with 
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PRD, but significantly increased root to shoot ratio with no significant 
differences in plant dry root weight. WUE increased significantly with PRD 
in both media. The use of soilless media resulted in a significant increase in 
all biological parameters. Yield was also affected with PRD in both media; 
there was significant interaction between the two media and irrigation 
regime. However, there was no significant reduction in marketable yield due 
to PRD in soilless media. This suggests that PRD application could be 
effective in soilless media. PRD significantly improved fruit carbohydrates 
and other fruit quality indices. 
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Fakulti :      Pertanian 
 
Penggunaan manipulasi teknologi pertanian yang rendah, seperti 
pemindaan bahan-bahan kompos organik dan teknik pengairan yang baru 
boleh menyumbang secara positif kepada penggunaan air secara rasional 
dan keseimbangan pertanian di bawah sumber yang terhad. Objektif kajian 
ini adalah menilai kesan pembentukan kompos sekampadi terhadap status 
fisiologi, pertumbuhan, hasil, kualiti buah dan penggunaan air bagi tanaman 
tomato di bawah persekitaran terkawal dalam keadaan iklim lembap 
Malaysia. Dua sumber media berbeza dengan kombinasi rejim air samada 
melalui tanpa pemberian air atau melalui teknik pengeringan sebahagian 
zon akar (PRD) digunakan. 
 
Campuran kompos hampas padi dengan bahan buangan ayam pada nisbah 
(2:1) menggunakan sistem pengudaraan statik adalah sesuai dan setanding 
dengan kompos piawai. Penggunaan sekam padi secara kombinasi dengan 
media transplant sayuran, terutamanya dengan 25% dan 50% campuran 
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kompos menyediakan medium yang lebih sesuai berbanding kompos sekam 
padi atau campuran sekam semata-mata bagi tujuan penghasilan anak 
pokok tomato dengan parameter pertumbuhan pokok. Pertambahan kompos 
sekam padi pada kadar 30%, akan meningkatkan hasil kering tumbuhan, 
diameter buah, hasil dan penggunaan air secara effisien (WUE) pada kedua-
dua media. Bagaimanapun pengurangan air secara signifikan akan 
mengurangkan parameter yang tersebut. Aplikasi kompos sekam padi 
bagaimanapun memberikan kesan kontra pada jumlah bahan organik di 
dalam kedua-dua media. Jumlah bahan organik meningkat secara signifikan 
di dalam rumah kaca dan menurun secara signifikan di dalam media tanpa 
tanah. Keputusan tersebut menunjukkan media tanpa tanah tidak 
dipengaruhi oleh pengaruh tekanan air di dalam kebanyakan parameter. Ini 
menunjukkan bahawa media tanpa tanah dapat meningkatkan keupayaan 
memegang air (water holding capacity/WHC) dan jisim fizikal lebih baik 
berbanding tanah di dalam rumah kaca. Keputusan ini juga menunjukkan 
pengeringan media menurunkan potensi air di dalam daun, konduktiviti 
stomata selain daripada jisim kering tumbuhan. Selain itu, peningkatan 
pengumpulan dengan perbezaan yang kecil di dalam media yang berbeza. 
 
PRD menunjukkan hubungan yang bererti di dalam mengurangkan 
pengembangan daun, keluasan daun dan konduksi stomata di dalam kedua-
dua media tetapi dengan standard tanah di dalam rumah kaca di mana 
prolindan fruktosa, glukosa dan sukrosa meningkat di dalam daun di media 
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rumah kaca. Walau bagaimanapun, konduksi stomata, pengembangan daun 
dan pengumpulan prolin mempunyai hubungan bererti di dalam jumlah 
jisim kering dan berat kering pucuk tumbuhan dengan PRD, akan tetapi 
pertambahan beerti nisbah akar ke pucuk dengan tiada perbezaan beerti di 
dalam berat kering akar pokok. WUE meningkat secara beerti sejajar dengan 
PRD di dalam kedua-dua media. Kegunaan media tanpa tanah memberikan 
hasil peningkatan beerti di dalam semua parameter biologikal. Hasil juga 
didapati dipengaruhi dengan PRD di dalam kedua media, terdapat 
hubungan yang beerti di antara dua media dan pengairan. Walau 
bagaimanapun, tiada penurunan beerti di dalam hasil pasaran akibat 
daripada kehadiran PRD di dalam media tanpa tanah. Ini menunjukkan 
aplikasi PRD adalah berkesan di dalam media tanpa tanah. Kehadiran PRD 
meningkatkan kandumgan karbohidrat dan kualiti indeks kualiti buah.  
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